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ABSTRACT 
 
 
 
 
 A 150 MHz very high frequency plasma enhanced chemical vapor deposition 
(150 MHz VHF-PECVD) system was utilized to fabricate two-dimensional carbon 
nanostructure from the mixture of CH4 and H2. Morphology and structural properties 
of the grown nanostructure were investigated by means of microscopic imaging, 
Raman spectroscopy and X-ray diffraction technique. FESEM imaging had revealed 
two different carbon nanowalls (CNW), namely wavy-like and dense structure. A 
significant change in the film density and wall size were observed when H2 flow rate 
and substrate temperature were varied. It was found that a suitable intermixing of H2 
and CH4 is necessary for synthesizing good quality CNW. A limited or excessive 
amount of H2 flow produced CNW having high defects density and poor surface 
coverage due to variation in the concentration of H radicals. In addition, a drastic 
change in film morphology was observed at growth temperature between 750 °C to 
850 °C due to high rate of surface reactions. The growth of CNW was found to be 
more efficient at smaller electrode spacing due to better flux of hydrocarbon radicals 
towards the substrate surface. Typical characteristics of CNW were observed from 
strong D band, narrow bandwidth of G band and single broad peak of 2D band of 
Raman spectra indicating the presence of disordered nanocrystalline graphite 
structure with high degree of graphitization. The occurrence of strong peak at [002] 
plane with interplanar distance of 0.34 nm confirmed the growth of 2D highly 
graphitized CNW. It can be concluded that a capacitively coupled 150 MHz VHF-
PECVD is a promising alternative technique for CNW fabrication due to its 
capability to dissociate CH4 to CHx and H radicals more efficiently. 
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ABSTRAK 
 
 
 
 
 Satu sistem pengendapan wap kimia berfrekuensi sangat tinggi 150 MHz, 
telah diguna pakai untuk menghasilkan karbon berstruktur nano dua dimensi 
daripada percampuran gas CH4 dan H2. Ciri permukaan serta sifat struktur nano yang 
tumbuh telah dikaji menggunakan teknik pengimejan mikroskop (FESEM), 
spektroskopi Raman dan teknik pembelauan sinar X. Imej FESEM telah 
mendedahkan dua jenis sintesis tembok nano karbon (CNW) yang berlainan, iaitu 
berombak dan tumpat. Perubahan ketumpatan saput dan saiz tembok yang ketara 
telah diperoleh semasa pertumbuhan pada kadar aliran H2 dan suhu substrat yang 
berbeza. Didapati, percampuran gas yang sesuai di antara H2 dan CH4 adalah perlu 
bagi menghasilkan sintesis CNW yang berkualiti. Kadar aliran H2 yang terhad atau 
berlebihan akan menghasilkan saput CNW yang berketumpatan kecacatan tinggi 
serta kawasan liput permukaan yang buruk akibat daripada perubahan kepekatan 
radikal H. Pada suhu pertumbuhan antara 750 °C ke 850 °C, permukaan saput telah 
mengalami perubahan drastik akibat daripada kadar tindak balas permukaan yang 
tinggi. Pertumbuhan CNW didapati lebih cekap pada jarak elektrod yang dekat, 
disebabkan oleh aliran fluks radikal hidrokarbon kepada permukaan substrat yang 
lebih elok. Ciri-ciri khusus spektra Raman bagi CNW yang telah diperhatikan iaitu 
keamatan jalur D yang tinggi, lebar jalur G yang sempit dan puncak 2D berjalur 
lebar, membuktikan kehadiran struktur nano-hablur grafit yang bercelaru dengan 
darjah penggrafitan yang tinggi. Kemunculan puncak satah [002] yang tinggi dengan 
jarak antara satah 0.34 nm, mengesahkan kewujudan struktur grafit dua dimensi. 
Kesimpulannya, sistem pengendapan wap kimia berfrekuensi sangat tinggi 150 MHz, 
merupakan satu kaedah alternatif yang memberansangkan bagi pertumbuhan CNW 
hasil daripada kemampuannya untuk menguraikan CH4 kepada radikal CHx dan H 
dengan lebih berkesan. 
